CoCoA, a nuclear receptor coactivator which acts through an N-terminal activation domain of p160 coactivators.
The p160 coactivators bind to and potentiate transcriptional activation by nuclear receptors by recruiting secondary coactivators such as the histone acetyltransferases p300 and CBP and the protein methyltransferase CARM1. The function of the highly conserved N-terminal basic-helix-loop-helix/Per-Arnt-Sim (bHLH-PAS) domain of p160 coactivators is unknown. This region is required for coactivator synergy among p160, p300, and CARM1 coactivators. We identified a coactivator, coiled-coil coactivator (CoCoA), which binds to this domain and thereby enhances transcriptional activation by the estrogen receptor and other nuclear receptors. Endogenous CoCoA was found simultaneously with p160 coactivators on the promoter of an endogenous estrogen-responsive gene. Reduction of endogenous cellular CoCoA levels inhibited the estrogen-stimulated expression of transiently transfected and endogenous genes. Moreover, CoCoA cooperated synergistically with GRIP1, CARM1, and p300 to enhance ER-mediated transcription. Thus, the N-terminal region of p160 coactivators contains an additional activation domain which contributes to coactivator function by recruitment of CoCoA.